Abstract Alcohol use has been closely linked with HIV risk behaviors in South Africa. The places where people drink are often the same settings in which they meet new sex partners and may contribute independently to sexual risk. This current study examines the independent effects of patronizing alcohol serving establishments (shebeens) and alcohol use in predicting HIV risk behaviors. Men (n0981) and women (n0492) were recruited from inside shebeens and surrounding areas proximal to shebeens in eight separate neighborhoods in a Township in Cape Town, South Africa. Anonymous community surveys measured demographic characteristics, alcohol use, shebeen attendance, and sexual risk behaviors. Comparisons of 1210 (82 %) participants who patronized shebeens in the past month with 263 (18 %) participants who did not patronize shebeens demonstrated higher rates of alcohol use frequency and quantity, more sexual partners, and higher rates of vaginal intercourse without condoms for the patrons. Multiple linear regression analysis found shebeen attendance in the past month predicted greater sexual risk for HIV beyond demographic characteristics and alcohol use. Social influences and environmental factors in shebeens could be contributing to sexual risk behavior independently of alcohol consumption. Further research is needed to understand the environmental factors of shebeens that promote and influence HIV risk behaviors.
Introduction
The HIV/AIDS epidemic persists in Sub-Saharan Africa where two-thirds of all people living with HIV/AIDS in the world reside. And in South Africa, the epidemic has been devastating with 5.7 million infected with HIV in 2008 and 1500 new HIV infections daily (UNAIDS 2010) . Research has focused on identifying factors that contribute to HIV infection and associated risk behaviors. Among the most reliable predictors of sexual risk behaviors for HIV in South Africa is alcohol consumption (Cook and Clark 2005) .
Extensive research in Sub-Saharan Africa has established a close relationship between alcohol and HIV risk behaviors (Pithey and Parry 2009) . Alcohol consumption per drinker in South Africa is among the highest in the world (Rehm et al. 2003) . Many attribute the high drinking prevalence to alcohol's historical significance in South Africa. Alcohol has been used as a commodity to trade cattle and the 'dop' system uses alcohol to pay indigenous farm workers (Parry 2005) . In particular, the country's flourishing wine industry affords access to inexpensive wine. Alcohol's effect on cognitive and affective processes has linked alcohol consumption with sexual risk behavior (Morojele et al. 2006; Simbayi et al. 2006; Weinhardt and Carey 2000) . Alcohol may contribute to inconsistent condom use (Morojele et al. 2006) , sexual coercion (Kalichman et al. 2007) , and ultimately higher HIV prevalence (Fritz et al. 2002) .
The ways in which alcohol influences sexual risk are complex. Morojele et al. (2006) developed a theoretical, culturally-relevant model examining alcohol's effect on HIV risk in South Africa. Besides alcohol's psychoactive properties that influence HIV risk behaviors, the context in which people drink may independently contribute to sexual risk behaviors. The places in which behavior occurs are the social settings in which attitudes and beliefs of a social group are held (Zinberg 1984) . A place can be considered a risk environment when levels of influences, such as social interactions and social norms, and environmental factors, such as physical infrastructure, can promote risky health behaviors (Macintyre et al. 2002; Rhodes 2009 ). Previous research has noted an association between attendance at a specific risk settings and HIV-related behaviors (Latkin et al. 1994) .
For HIV in South Africa, the places where people drink may influence alcohol-related sexual risks (Morojele et al. 2006) . Weir et al. (2002) found that 94 % of all places in South Africa where people meet new sex partners are alcohol-serving establishments. Many have pointed to drinking venues as targets for HIV prevention services because they are places where men and women socialize and high-risk encounters occur (Kalichman 2010; Weir et al. 2003) . For example, research in Zimbabwe beer halls (Fritz et al. 2002; Lewis et al. 2005) demonstrates that alcohol serving establishments amplify HIV infection because they are places where men meet sex partners and high-risk sexual encounters occur. Thus, it has been shown that in addition to alcohol use alone, simply patronizing drinking establishments may also contribute to sexual risk (Morojele et al. 2006) .
In South Africa, informal drinking places where liquor is usually sold without a license (i.e., shebeens) may hold great importance. Traditionally, beer drinking practices have been linked to cultural practices of community engagement and the communal sharing of resources. Historically, shebeens were the settings of communal beer drinking rituals (McAllister 2003) and where local musicians and singers living in townships could start their musical careers. They were also the places for Black Africans to drink when Apartheid prohibited Blacks from drinking in bars reserved for Whites only (Parry 2005) . Currently, shebeens are mostly home-based enterprises located within residential areas (Petersen and Charman 2010) and can sell beer, traditional African sorghum beer, wines, and liquors (Maiden 2001) . They can be located in living rooms, garages, backyards, or back rooms of small houses or shacks and offer the opportunity for owners to make a living selling alcohol to neighbors and community patrons. Shebeens can range from being informal businesses with no legal license that operate 2-3 days a week to more formal businesses with legal license and operate daily. Physical resources in shebeens vary extensively from nothing but barren walls, to a few tables and chairs, or sometimes a radio or television for entertainment. Larger shebeens may serve food as well as alcohol. Shebeens continue to be recognized as a community's "living room" where residents can gather and engage in social, political, and entertainment activities. However, there has been an established linked between alcohol, shebeens, and violence (Parry and Dewing 2006) .
Although the associations between alcohol use, drinking environments, and alcohol-related HIV risk behaviors have been examined, we are not aware of past research that has disentangled the effects of drinking and the drinking environment on sexual risk behaviors in the South African context. People who drink in shebeens may be at varying degrees of risk and the shebeen environments may independently contribute to risks. The current research tested two hypotheses: (a) alcohol is associated with sexual risk taking and (b) shebeens are linked with HIV risk behavior.
We believe this current study is the first to test the independent effects of patronizing alcohol serving establishments and alcohol use in predicting HIV risk behaviors in the South Africa. Specifically, we tested whether shebeen attendance predicts HIV risk behavior over and above alcohol consumption and demographics characterizing shebeen patrons. We recruited men and women from shebeens and the community surrounding the shebeens to complete anonymous surveys and compared individuals who actively patronize shebeens to persons who are proximal to but do not patronize shebeens. We hypothesized that drinking in shebeens will contribute to sexual risk behavior over and above other factors, including alcohol consumption itself.
Methods

Participants
Participants were 981 men and 492 women recruited from a suburban Black African Township in Cape Town, South Africa to participate in a cross sectional anonymous community survey. All participants were 18 years of age or older, with a median age of 30. Nearly all (98 %) participants were indigenous Black African, 53 % (776) were married, and 22 % (320) were employed.
Research Setting and Procedures
The Black African Township in the current study is located 20 km outside of Cape Town's business district and residents are primarily of Xhosa heritage. Participants were recruited to take part in a community survey in eight separate neighborhoods within this Township. Neighborhoods were defined as an area approximately 0.5 km wide and contained at least one shebeen serving more than 75 patrons. Using methods described by Weir et al. (2002 Weir et al. ( , 2003 , we conducted rapid community assessments to identify eight shebeens located at least 1 km from each other within the Township. All shebeens were visited and owners and patrons were assessed for shebeen attributes. Field workers were eight indigenous men and women from communities similar to our selected areas and spoke both Xhosa and English. Field workers approached persons on the street and persons socializing and drinking in the neighborhood shebeens and asked if they wanted to fill out a survey that could help their community. Approximately 50 % of the participants were recruited inside shebeens and 50 % were recruited from the community surrounding the shebeen. Persons who agreed to participate (95 %) were administered a 9-page anonymous survey that most completed in 15-20 min. Participants were compensated for their time and effort with a non-monetary item (keychain or shopping bag). Surveys were self administered in either English or Xhosa, but were interviewer-assisted (3 %) when a person needed additional reading assistance. All surveys and study procedures were approved by the US and South African Institutional Boards.
Measures
Measures used in this analysis included demographic characteristics, alcohol use, shebeen attendance, lifetime risk characteristics, and sexual risk behaviors.
Demographic Characteristics Participants reported demographic characteristics including ethnicity, employment status, marital status, age, and whether they had been tested for HIV.
Alcohol Use Alcohol use was assessed using items adapted from the AUDADIS-IV (Grant et al. 2003) . Frequency was measured by participants reporting how many days they drank alcohol in the past month: (a) never, (b) once in the past month, (c) 2-3 times a month, (d) once a week, (e) 2 times a week, (f) 3-4 times a week, and (g) nearly every day. Quantity was measured as number of times in the past month a participant drank five or more drinks on one occasion (binge drank) and was an indicator of heavy episodic drinking. Responses included (a) never, (b) once in the past month, (c) 2-3 times a month, (d) once a week, (e) 2 times a week, (f) 3-4 times a week, and (g) nearly every day. Drinking was assessed independently of shebeen attendance.
Shebeen Attendance To assess patronizing drinking establishments independent of alcohol use, participants were asked how many times they went to a shebeen in the past month. Participants were given a list of all the shebeens in their neighborhood that included an 'any other shebeen' option and asked whether they went to any of those alcohol serving establishments using the responses (a) never, (b) 1 to 4 times, (c) 5 to 10 times, (d) 11-20 times, or (e) 21 or more times in the past month. Participants were classified as a 'shebeen patron' if they attended any alcohol serving establishment inside or outside their neighborhood at least once in the past month. Participants were classified as a 'nonshebeen patron' if they did not attend any alcohol serving establishment in the past month.
Lifetime Risk Characteristics HIV risk history was assessed as lifetime risk characteristics for HIV by asking participants whether they had a history of a STD diagnosis, had previously tested for HIV, and self-reported HIV diagnosis. Participants were also asked whether they had ever been forced to have sex, displayed violence toward a sex partner, or were afraid to ask partner to use a condom. Responses included (a) never, (b) in the past 30 days, or (c) yes, but not in the past 30 days.
Sexual Risk Behaviors Participants reported whether they currently had primary and casual sexual partners and the frequency of condom use with each partner type. Frequency of condom use with primary and casual partners was measured as (a) never, (b) rarely, (c) some of the time, (d) half of the time, (e) most of the time, or (f) all of the time. Consistent condom use was coded as using condoms all of the time. Participants also reported the number of unprotected sexual acts in the past month as vaginal intercourse without condoms and anal intercourse without condom use regardless of partner type.
Data Analyses
In the first analysis, we looked at the demographic characteristics, alcohol use, lifetime risk characteristics, and sexual behaviors of shebeen patrons (n01210) compared to nonshebeen patrons (n0263). Results are reported for men and women separately. The sample used for this analysis was all respondents with non-missing values on all variables of interest in the subsequent multiple linear regression analysis. For the categorical and continuous characteristics, we conducted logistic regression and report odds ratios with 95 % confidence intervals. Missing values for the categorical characteristics resulted in slightly different cell sizes for some variables and never exceeded 3 % of cases.
To test the second hypothesis (i.e., that patronizing shebeens would predict sexual risk behavior beyond demographics and alcohol use), we used multiple linear regressions (Tabachnick and Fidell 2007) . For demographics, gender was coded as male 0 0 and female 0 1, and employment was coded as unemployed 0 0 and employed 0 1. For alcohol use, we computed an Alcohol Use Index for each participant as the product of alcohol use frequency and alcohol consumption quantity. Patronizing a shebeen in the past month was coded as no 0 0 and yes 0 1. For risky sexual behavior, we computed a Risk Behavior Index (RBI) for each participant as the product of number of sex partners and the number of unprotected sex acts. Because RBI was skewed, we transformed it to log (RBI). The initial regression (Step 1) was completed with only demographics as the predictor variable, because previous studies have shown them to be significantly related to risky behavior. We then performed a second regression ( Step 2) to determine whether the Alcohol Use Index contributed significantly (p<0.05) to the explanation of log (RBI) beyond demographics. Finally, we performed a third regression (Step 3) to determine whether the inclusion of the shebeen patron indicator contributed significantly (p<0.05) to the explanation of log (RBI) over and beyond demographics and alcohol use characteristics.
Results
Results showed that 1210 (82 %) individuals patronized a shebeen in the past month and 263 (18 %) individuals did not patronize a shebeen in the past month. Among shebeen patrons, 885 (73 %) went at least 5 times (weekly) in the past month and 230 (19 %) reported going at least 21 times (almost daily) in the past month. The sample of shebeen patrons included 641 patrons who were assessed inside a shebeen and 569 patrons who were assessed outside a shebeen.
Comparing Shebeen Patrons and Non-Shebeen Patrons
Among men, 890 (91 %) reported patronizing a shebeen in the past month (see Table 1 ). For demographic characteristics, there were no differences between shebeen patrons and non-shebeen patrons in ethnicity, employment, marital status, age and HIV testing history. For frequency of alcohol consumption, men who drank alcohol 1-4 times in the past month or at least 2 times a week were significantly more likely to patronize a shebeen in the past month. For quantity of alcohol consumption in the past month, men who binge drank between 1 and 4 times in the past month or at least 2 times a week were more likely to be a shebeen patron. For lifetime risk characteristics, men who reported having a history of an STD, being forced to have sex, perpetrating violence toward a sex partner or being afraid to ask a partner to use condoms were more likely to patronize a shebeen in the past month (see Table 2 ). Men who reported currently having a primary partner were more likely to be a shebeen patron; however, consistent condom use with primary partners did not differ between shebeen patrons and nonshebeen patrons. Men who reported currently having a casual or one time partner were also more likely to attend a shebeen, but again, consistent condom use with casual partners did not differ among shebeen patrons and nonshebeen patrons. Male shebeen patrons were significantly more likely to have vaginal intercourse without condoms in the past month than non-shebeen patrons.
Among women, 320 (65 %) reported patronizing a shebeen in the past month (see Table 1 ). For demographic characteristics, women who were unmarried were more likely to patronize a shebeen in the past month. There were no significant differences between shebeen patrons and nonshebeen patrons in ethnicity, employment, age, and HIV testing history. For frequency of alcohol consumption, women who drank alcohol 1-4 times in the past month or at least 2 times a week were significantly more likely to patronize a shebeen in the past month. For quantity of alcohol consumption in the past month, women who binge drank 1-4 times a month or at least 2 times a week were more likely to be a shebeen patron. For lifetime risk characteristics, women who reported having a history of an STD, being forced to have sex, perpetrating violence toward a sex partner or being afraid to ask a partner to use condoms were more likely to have gone to a shebeen in the past month (see Table 2 ). Women who reported currently having a primary sex partner did not differ between women who patronize a shebeen and women who do not patronize a shebeen. Women who reported currently having a casual or one time partner were more likely to patronize a shebeen and reported more consistent condom use with those casual partners. Female shebeen patrons were significantly more likely to have vaginal intercourse without condoms in the past month than non-shebeen patrons.
Multiple Linear Regressions Predicting HIV Risk Taking Behaviors among Shebeen Patrons
Three linear regressions tested the hypothesis that patronizing shebeens would predict HIV risk over and above alcohol use (See Table 3 ). In step 1, being male and employed were associated with significantly greater sexual risks for HIV (F 3, 1469 0 6.44, p<0.05, adjusted R 2 0 0.011). In step 2, an increase in the Alcohol Use Index was associated with significantly greater sexual risks for HIV (F 4, 1468 0 12.77, p<0.05, adjusted R 2 0 0.031). In step 3, being a shebeen patron was associated with significantly greater sexual risks for HIV (F 5, 1467 0 13.55, p<0.05, adjusted R 2 0 0.041). Results of the first stage of the multiple regression analysis (comparing step 1 and step 2) indicated that the alcohol use characteristic predicts sexual risk for HIV beyond demographic characteristics alone (F 1,1468 0 31.69, p <0.05). Results of the second stage of the multiple linear regression analysis (comparing step 2 and step 3) indicated that shebeen attendance predicts sexual risk for HIV beyond the demographic and alcohol use characteristics (F 1,1467 0 16.14, p<0.05), supporting our hypothesis.
Discussion
Both men and women shebeen patrons reported more characteristics indicative of HIV risk, including previous STD diagnosis, being forced to have sex, committing violence toward a sex partner, and being afraid to ask sex partners to use condoms. Men and women shebeen patrons are consuming alcohol more frequently and in greater quantities than men and women who have not patronized a shebeen in the past month. Men and women shebeen patrons also reported higher rates of vaginal intercourse without condoms compared to non-shebeen patrons. Men shebeen patrons were more likely than non-shebeen patrons to have primary partners and both men and women shebeen partners were more likely than non-shebeen patrons to have casual partners. However, women shebeen patrons were more likely to use condoms consistently with casual partners than women non-shebeen patrons or men overall. Thus, women who patronize shebeens demonstrated a mixed pattern of risk and protective behaviors relative to all men and women who do not patronize shebeens.
Previous research would suggest that the increased HIV risk among shebeen patrons is associated with an increase in alcohol consumption frequency and quantity and alcohol's psychoactive effects that limit reasoning skills and judgment, lower inhibitions, and increase sexual arousal. However, the current findings suggest that shebeen attendance affects HIV risk over and above alcohol use and demographics. Attending a shebeen increases a person's risk regardless of their alcohol consumption. Thus, there are likely characteristics and social dynamics within alcohol serving establishments that predict HIV risk independent of alcohol consumption. Morojele et al. (2006) research characterizes drinking environments as moderators in the link between alcohol and risky sex, but also as independent predictors of sexual risk. The ecological perspective on behavior suggests that social influences and environment factors affect HIV behaviors (Latkin and Knowlton 2005) , and this view is supported by our findings. Shebeens are Table 1 Demographics and alcohol consumption among men and women who patronize and do not patronize shebeens in the past month
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Non-Shebeen Patrons Shebeen Patrons
Non-Shebeen Patrons settings for interactions between friendship and sexual networks and the risk characteristics of some individuals could be affecting the networks overall. Social influences such as social norms and perceptions of normative behavior could affect the behaviors of shebeen patrons. Environmental factors and the physical attributes of the setting could contribute to HIV risk behaviors, such as number of patrons, music, dancing, amount of alcohol sold, lack of HIV prevention messages, and access to free condoms. These results should be considered in light of study limitations. First, we recruited a convenience sample of shebeens patrons and neighbors proximal to the shebeens.
Our data cannot indicate how common shebeen patronizing is, nor whether the patrons we recruited are representative of shebeen patrons overall. Second, we relied upon selfreported behavioral data. Use of anonymous surveys was intended to minimize bias and, when bias in self-report occurs, it is usually in the direction of social desirability. Therefore, we believe that alcohol consumption and sexual risks may be higher than the rates reported. Thirdly, we did not measure specific characteristics of these shebeens that might speak to which social influences or the environmental factors that may be associated with HIV risk behaviors. Notwithstanding these limitations, we believe that our (Provincial Government of Western Cape 2008) . However, there has been significant protest towards the act because these microenterprises provide economic resources to poor families in the townships (Petersen and Charman 2010; Phaliso 2008) . Thus, the debate exists between traditional practices of beer drinking and economic benefits of shebeens with the need to close settings of high crime and HIV risk. This is very reminiscent of early days in the HIV epidemic when public health departments debated on whether to close bath houses; the individual freedoms of sexual liberation were being contested by the need to curtail the spread of HIV among men who have sex with men (MSM).
The findings from this study cannot speak to the debate surrounding the closing of illegal shebeens. However, evidence that patronizing shebeens contributes to HIV risk over and above alcohol consumption contributes to the knowledge base on alcohol and HIV prevention research in South Africa and has implications for HIV prevention intervention development in this context. South Africa is currently experiencing increases in both HIV incidence and alcohol consumption. The current findings suggest that structural factors of drinking environments contribute to higher rates of HIV risk behavior. However, it still remains unclear what characteristics of these shebeens contribute to patron risk or if the risk is because shebeens are the gathering place of patrons who are already practicing risky behaviors. Because shebeen factors that link patronizing to HIV risk may be different for different drinking environments, detailed ecological and social dynamics analyses are needed to determine shebeen characteristics that are most closely associated with sexual risk for HIV. This research also has implications for HIV prevention intervention development. Our findings highlight the need for multilevel interventions that not only promote behavior change at the individual level, but also incorporate social influence and environmentally based prevention components to intervene at the shebeen level to address the characteristics of the drinking environment that contribute to risk. The influences of the physical and social environmental factors of shebeens will hinder efforts to reduce HIV risk and should therefore be the target of integrative interventions.
